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MCDONNELL DOUGLAS ASTRONAUT/~SCOMPANY-EAST
1.0 nITRODucrION
MDC E0653
This verification plan is prepared in accordance to the requirements o~
Section 6.0 of the End Item Specification for the. Inflight Blood Collection
System (EIS IBCS), M5c-06761, and adheres to the guide lines established in
Section 6.0 of the Apollo Applications Program, Ancillary Hardware General
Requirements, MSC-KA-n-69-44 Revision A.
It defines the specific tests and methods used to veri~ that the IBCS
meets the technical requirements of Sections 3;0 and 6.0 of HSc-06761.
1
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2.0 APFLICll..BLE DOCUHENTS
BDC E0653
The following documents, of the exact issue identified, form a part of
this plan to the extent specified herein. In case of conflict, the require-
ments of this plan will apply.
2.1 STANDARDS
2 .1.1 Military
Number
MIL-STD-8l0B,
Notices 1 through 4
2.2 SPECIFICATIONS
Number
Title
Environmental
Test Methods
Title
6-5-67·
9-21-70
M3C-KA-D-69-44,
Revision A
M3c-06761
Apollo Applications
Program, Ancillary
Hardware General
Requirements
End Item Specification
For Inflight Blood
Collection System
(IBCS)
2-4-70
3-30-72
2
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3.0 VERIFICATION REQUIREMENTS
MDC E0653
The methods used to verif,y that the IBCS meets the performance/design
requirements of Section 3.0 of MSc-0676l are presented in the Verification
Matrix, Figure 1, with references relating each requirement to a specific
paragraph of this plan.
The tests used to verif,y that the IBCS meets the environmental require-
ments of Section 6.0 of MSc-0676l are presented in the Environmental Test
Summary,Figure 2, with references relating each requirement to a specific
paragraph of this plan. In addition, the sequence of test activity and
elapsed time are illustrated in the Test Activity Flow Chart, Figure 3, and
the Elapsed Time Sequence, Figure 4.
3 .1· FACILITIES
3.1.1 MDC-East. Verification that the ASP's, centrifuges, syringes,
Beta bags, tourniquets ,swabs, and BSV IS of the IBCS meet the requirements of A
Sections 3.0 and 6.0 of MSc-0576l will be performed at MDC-East. Test equip-
ment requirements are as follows:
Test Equipment
Acceleration Test Stand
ENI Test Stand
Environmental Chambers
Functional Test Stand
. Microscope
Shock Test Stand
Vibration Test Stand
Purpose
Acceleration Test
EM! Test
Altitude, Humidity, Pressure, ~nd
Temperature Tests
Operational Evaluation
Plasma Analysis·
Shock Test·
Vibration Test
3
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3.1.2 Carleton Controls. Verification that the ASPER of the lBCS meets
the requirements of Sections 3.0 ahd 6.0 of MSc-0676l will be performed at
Carleton Controls Corporation. Test equipment requirements are as follows:
Test Equipment Purpose
Acceleration Test Stand Acceleration Test
Environmental Chambers Altitude, Humidity, Pressure, and
T.emperature Tests
Functional Test Stand Operational Evaluation
Shock Test Stand Shock Test
Vibration Test Stand Vibration Test
3.1.3 NASA Center. Preinstallation tests will be performed by the in-
stalling contractor or NASA Center. Test equipment requirements are as
follows:
Test Equipment
Functional Test Stand
PUrPose
Operational Evaluation
3.1.4 Launch Site. Prelaunch tests will be performed at the launch
site by the Integrated Systems contractor or NASA Center. There are no test
equipment requirements at the launch site.
3.2 VERIFICATION METHODS
3.2.1 Assessmen~
3.2.1.1 Similarity. Verification" by similarity is used when there is a
relatively large number of items that are substantially similar or identical
in design, manufacturing processes, and quality control to another item that
bas been previously qualified to equivalent or more stringent requirements.
In this plan, it is used in conjunction ,lith other verification methods to
4
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verify that the ASP's, the BSV's, and the syringes meet their applicable
technical requirements.
3.2.1.2 Analysis. Verification by analysis is used when a generally
accepted analytical technique will verify that an item meets applicable re-
quirements. In this plan, it is used as noted in Figure 1 in lieu of test
activity to qua..lify the IBCS.
3.2.1.3 Inspection. Verification by inspection is used when iri~ection
techniques will verif'y that an item meets applicable requirements. In this
plan, it is used when inspection techniques are adequate to assure that the
IBCS meets its technical requirements.
3.2.1.4 Demonstration. Verification by demonstration is used whIm a.
simple demonstration will verif'y that an item meets applicable requirements;
In this plan, it is used when an operational and/or fUnctional demonstration
is adequate to qualify the IBCS •
. 3.2.2 Test
3.2.2.1 Development. Development tests, in general,verify the feasi-
bility of a design approach by evaluating hardware failure"modes, design
margins, performance under simulated or actual environmental conditions and
provide confidence in the ability of the hardware to pass qualification tests.
In this plan, verification by developmental tests is confirmed by a review of
laboratory records.
3.2.2.2 Qualification. Qualification tests verif'y that Flight Hardware
design meets applicable technical requirements to assure operational suit-
ability in anticipated environments. Qualification Test Hardware is identical
5
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. . . . .
in configuration and production processing to Flight Hardware or similar as
established in accordance to the requirements of Section 6.2.1 of MSc-06761.
In this plan, the qualification test environments and methods of MIL-STD-810,
Section 3.0, are used in the Qualification Test Program and are identified in
the Environmental Test Summary, Figure 2. In addition, the sequence of test
activity is illustrated in the Test Acitivity Flow Chart, Figure 3. Qualif'i.-
cation Test Specification and Qualification Test Proced~es will be pre-
pared and approved by MSC prior to the initiation of test activity and a
fOrIml report of test results will be submitted for approval at. the comple-
tion of the Qualification Test Program. Verification by qualification tests
is confirmed by the ability of the IBCS to meet the requirements of the Quali-
fication Test Program and bya review of the test results as reported in the
Qualification Test Reports.
The number of test articles that are required for the IBeS qualification
and that are deliverable as Qualification Test Hardware is as·fo11ows:
36 ASP's
1 ASPER
1 Beta Bag
13 BSV's
. 1 Centrifuge
36 Syringes
2 Tourniquets
60 Swabs
3.2.2.3 Acceptance. Acceptance tests verif,y that all hardware meets
A
A
applicable technical requirements and are acceptable. Each centrifuge and
ASPER will be acceptance tested, whereas the ASP's and BSV'swill be accep-
tance tested by sampling 10 percent of each lot. The acceptance test environ- A
ments are identified in the Environmental Test Summary, Figure 2.
6
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In addition, the sequence of test activity is illustrated in the Test Activity
FlowChart, Figure 3. Acceptance Test Specifications and Acceptance Test
Procedures will be prepared and approved by MSC prior to the initiation A
of test activity and a formal report of test results will be submitted for
approval at the completion of the Acceptance Test Program. Verification by
acceptance tests is confirmed by the ability of the IBCS to meet the require-
ments of the Acceptance Test Program and by a review of the test results as
reported in the Acceptance Test Reports. .' .
3.2.2.4 Preinstalla.tion. Preinstallation tests verify that hardware
was not damaged during handling or shipment after the acceptance tests and
that its performance capabilities has not deteriorated. In this plan; pre- -
installation tests are conducted on all end items after receipt for installa-
tion by a NASA Center. Verification by preinstallation tests is confirmed by
the ability of the IBCS to meet the requirements of the Preinstalla.tion Test
Program and by a review of the test results as reported in the Preinstallation
Test Reports.
3.2.2.5 Integrated Systems. Integrated Systems Tests verify that hard-
ware, when integrated with mating systems hardware, is fUnctionally and
operationally compatible. In this plan, the Integrated Syste~ Tests are B
conducted by a NASA Center with contractor input to assure proper storage
and installation of the IBCS.
3.2.2.6 Prelaunch. Prelaunch Tests verify that the integrated flight
vehicle syst~ are ready for launch. In this plan, the Prelaunch Tests are
conducted by a NASA Center with contractor input to assure proper stowage B
and installation of the IBCS.
7
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3.2.2.7 Other. Not applicable.
3.3 DOCmlENTATION. Documents resulting !'rom this plan are as follows :
3.3.1 Qualification Test Specification
3.3.2 Qualification Test Procedure
3.3.3 Qualification Test Report
3.3.4 Acceptance Test Specification
3.3.5 Acceptance Test Procedure
3.3.6 Acceptance Test Report.
8
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4.0 CONFIGURATION DEVIATION
MOC E0653
The end item baseline configuration as established at the Critical A
Design Review, ~(CDR)Jwill be changed only through approval of Engineering
Change Proposals (ECP) submitted in accordance with Paragraph 8.1.3 of
MSC-06761. Where the proposed change recommends modification to this plan
and/or ~$C-06761, the ECP will be submitted with a preliminary Specification
Change Notice (SCN) attached in accordance with Paragraph 8.1.4 of MSC-06761.
All ECP's and SCN's will be reviewed and approved by the Manned Spacecraft
Center (MSC) ,prior to their implementation. ~ A
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-
A. DEVELO~·81iT a. SDITLARI'lY '.
'B. Qoo..IFICATI07t b. AIIALYSIS
c. ACCEFrAlrCE c. INSFECTIOn
D. FHE11;$TAllATION d. DD·1Oll'STRATICll
E. DlTEGRATED SYS~
F. ffiELAtmCH -.
G. C1I'HER
SECTIon 3.0 END lTE}1 VERIFICATIo:r lSTEOD V'EItIFICATICN PLAN
SFZCIFICATIO?I P3.F.::"''{EXCE T8ST ASSLSSBE1;T RE~l'CE
-(FERFC.?·~·fT:'/~.,;'SIGl REQUIRE'r.<'l:TS) A B C D E F G b d_ • , .. ' .~~ _ -. .. 4'~ 1_ a c
3.1 PERFORHI\NCE
- - - - - - - - - - - -
~ .1.1 on i ()1"lR1 X x:
-
-
- - - - -
1-
-
~ .?2 1. 3.2,2 ::?
3.1.1.1 Overall System Require,nents - - - - - - - - - - - -
3.1.1.1.1 ASP X X X - - - - X - - - 3.2.2.1. 3 •.2.2.2.
3 ..2.2. 3, . 3 ~2.1,1
~,1.1.1.2 CentrifUge X X X - - - - - - - - 3.2.2,1; 3.2.2.2
I 3.2.2.3
3.1.1.1.3 BSV X X IX
- - - -
X 1- - - 'i .2.2.1. 3.2.2.b-/
i.2.2.i. ~.2.1.1
.
~ 1 11.4 A.SPER X X Ix
- - - - - - - -
~.??l ~ .???
i.2,2.~
<. 1 11:) SvrinlYP .. X Ix
- - - -
' 'X"
- - -
~.2. 2.'i ~
~ ,?,1 1 -
i.1.1.2 Subsystem Reauirements
- - - - - - - - - - - -
3.1.1.2.1 Hechanical
- - - - - - - - - - - -
3.1.1.2.1.1 Enclosure
- - - - - - - - - - - -
a. ASP
- X X - - - - - - - 1- ~.2.2 2. , 2.2 ~
I
b Centrifuge - X OC - - - - - - - I- i.2.2.2, 3.2.2.~
c BSV - X ~ - - - - - - l- i- 3.2.2.2, 3.2.2.3
d ASPER - X X - - - - - - - :- 3.2.2.2, 3.2.2.3 I
e Syringe - Ix X - - - - - - - - i.2.2.2. 3.2.2.3 I
I
I
...
FIGURE 1 - VERIFICATION W'I.'IH:r:x
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(cont'd)
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VERIFICATION ~.A'IRIX
VERIFICATIC~i l-STiiOD
-
'!EST ASSESSf-;:r':NT
-
A. DEVELO~·81TT a. SIMILARIT'f.
B. QU6.LIFICATICN b. ANALYSIS
c. ACCEa'A:ICZ c. :rnsFECTIon
D. mEnsTAI.LATIOJi d. DD·10nSTRATION
E. nrr::GRA'I2D SYSTEMS
F. HtSLAthjCR. . .
G•. OO'HER
..
SEGTIO~: 3.0 EIT) IT:2l~ VERIFICATIo:r r·STROD VERIFICATION :PI..A.~
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~ ·11 .? 1 .? 1']p; Q'ht.
- - - - - - - - - -
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-
-
a ASP X - X - - - - X - - - 1.2.2.1. 1.2.2.1
1 2 1 1
b Crntrifuile
- -
Ix
- - - - - - - -
~ ,22.~
c BSV
- -
X
- - - -
Ix
- - -
~ .??~ ~ ? 1 ,
..
d <U-/ ... ...,..., - - IX - - - - - - - - 1.2.2.1
I e ~vrinae X - X . - - - - X - - - 3.?2.1, 3.2.2.33.2',1.1 -
1 ,1 1.21.~ S:17;e
- - - - - - - - - - - -
I
a ASP X - X - - - - IX - - - 3.2.2.1, 3.2.2.3
3.2.1.1 I
b Centrifuge X - X - - - - - - - - 3.2.2.1, 3.2.2.3
c BSV X
-
X
- - - -
X - 1- - ~.2.2.1 ~ 2 2. ,1
'. <.~ 1 1
d StO\<1'arze Pouch X - X - - - - - - - - 1.2,? 1, '1.2.2.3
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3.2.1.1
3.1.1,2.1.4 Sto....rage - - - - - - - - - - - - i
a ASP and BSV X
- - -
.- X
- - - - - 3.2.2.1, 3.2.2.6
b Centrifuge - - - - - X - - - - - 3.2.2.6
c ASPER - - - 1- - X - - - - 1- 1.2.2 6
d :}vrinl2'e - - - - - X - - - - - 1.2.2.6
I
FIC·{JRE 1 - VERIFICATIOn "~'ffiIX (CONT'D)
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. . VERIFICATION l-~'nUX .
(cont'd)
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. - VERITICATIC:~ EETHOD
TEST ASSESSr-~ENT
- r
,
A. .DEVELOR·!ENT a. SDrrLARITY -.
B. QUALIFICATION b. AMLYSIS
e. ACCEP:rAljCE c. INS.FECTIon
D. FREI!7ST.-\ll.ATION d. DElWnSTRATION
E. DlTSC2A'lED SYSTEMS
F. PRELAUNCH
.
G. C1I'HER
SECTIon 3.0 E!:D ITEM VERIFICATIO!i ~-STEOD v.::;rnFIC.ATION PLAN
SPECIFICA~Io~r P.:z'=''::'''ffiNCE ~ST ASSESS!·-:EliT P.EFEP.E1iCE(FERFQ.-':;::,~ANCE/DESIGi F.EQUI?.EI.ZNTS) A B C D E F G a b c d
3.1.1.2.2 Electrical/Electronic - - - .. - - .. - - .. - ..
3.1.1.2.2.1 Power Consumption X X X .. - .- - - - .. - 3.2.2.l, 3.2.2.2
1.2.2.'1
3. 1 .1.2.2.2 OPerating Controls X - X .. .. - 1- - 1- .. - 3.2.2.1, 3.2.2.3
I
:).1.1.2.2.3 Onerating Sneed X X X - .. .. 1- .. - - - 3.2.2.1, 3.2.2.2
and' Time 3.2.2·3
~.1.1.2.2.4 Au t (':::-,3.ti c OPeration X X X ... .. - .. - .. - - ~.2.2.1; 3.2.2.2
I 1.2.2.3
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~2 .2 .~
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-
..
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..
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..
- -
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-
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~ .~? 1 ~.?? ?'
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---l
~.1.1.2.2.8 POvler Interlock X X X - .. .. 1- - .. .. .. 1.2.2.1. 1.2.2.2 I
i 2 2.i i
~ 1 1 ? ,2-Q .... r 'c Brakjnll X X X .. .. ..
-
.. ..
- -
I 3.2.2.1. 3.2,2,2 I,
- 3.2.2.3
1.1.1.2.3 other .. - .. - - .. .. - .. .. .. ..
I3.1.1.2.3.1 Biomedical X X ..
-
- -
.. .. .. .. 3.2.2.1, 3.2.2.2
-
3-.1.1.2.3.2 Anticoa!!ulant X X .. .. .. .. .. - - - .. 3.2.2.1, 3.2.2.2 I
I,
3.1.1.2.3.3 Blood Fixative X X 3.2.2.1, 3.2.2.2
.
-
.. .. ..
-
.. .. .. ..
3.1.1.2~3.4 Markin!! .. .. X .. .. .. .. .. - .. 3.2.2.3
3 1.2 Ooerab; 1; i~v .. .. .. .. .. .. .. .. .. .. .. ..
-
~ 1,2 1 . 'Rr-> 1; l1.hi 1i tv TIp!':; P'11 r:t"'A 1 ~
-
.. .. ..
-
..
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(Numerical)
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I.' . VERInCATICN l~'mIX
., VERIFIC.;.TICN }STiICD
TEST ASSESSMEln'
-
A. DEVELOE·znT a. SDrrLARIT'i
B. QUALIFICATION b. ANALYSIS
C. ACCEP:rA?iCE c. DlSPECTI01i
D. FREII:ST..\ll.ATION d. Dn-10NSTRATIOU
E. nmG?J..T2D SYSTE}~ . .
F. IRELAm~CH . .
G. C11'RER
SECTIOn 3.0 E!lD ITEM VERIFICATI Olf lSTEOD
. V.i.,'UFICATION PLA.l-l
SPZCIFICATIo:r m::.:''1::!{S~cCE 'lliST ASSE5SloS1;T HEFEREliCE(H:RFOR:.~iCE IDESI Gi{ REQUIRE:·3NT3) A B C D E F G a b c d
3.1.2.2 Haintainability - - - - - - - - - - - -
3.1.2.2.1 General Requirements
- - - - '- - - - - -
a - .
- - - - - - - - - X ~ 2.1.4
b
- - - - - - - - - - X ~ ?l.u
c
- - - - - - - - - -
Ix ~.? 1 h
I
d - - - - - - 1- - - - X ~ 2 l.u
?1.2.2.2 Additional Reau:irement~
- - - - - - - - - - -
Not Aoplicable
for In-Flir:ht I,(,a,intain-
ability
I
-~.1. 2. ~ Hinir.-:um U~eful Li fp
-
X
- - - - - -
-
- -
~? ? ? I
-~.1.2.4 Natural Environment X X
- - - -
.-
- - - -
~ 22 1. 1. 2 . 2 •2
~·.1.2.5 Induced Environment X X - - - - - - - - - ~ .?? I ~.2 2.2
~ I 2 6 Tl"an~nortabili tv" .
-
X
- - - - - - -
X
-
~ .? ? ?
3.1.2.7 Human Engineering X - - - - - - - -
_. IX ~ •.2 •.1..4, 3.2.2.1
I-~.1.2.8 Safety
- - - - - - - - - - - -
I
a
- - - - - - - -
Ix
- -
~.? 1 ?
b
- - - - - - - - -
Ix
-
~ .?1.~
~ -
- - - - - - - - -
IY
-
~.? 1.<- I
-
n
- - - - -
- - -
X
- -
3.2.1.2
(
FIGURE I - VERIFICATION HA'ffiIX (CONTID)
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lcont'd)
l VERIFICATION V.A'ffiIX
VERITICATIC:i }ZTHOD
-
TEST ,. ASSESSt-';E!,'T .
-
A. DEVELOR·tElrr a. SDtII.ARITY
B. Ql1UI:""'ICATIO~ . b. ANALYSIS
C. ACCEh'AlTCE c. !NSPECTI011
D. B'.EI1;S'L\I.LATION dO' DEl,1C:iSTRATION
E. DrI2C3A'ED SYSTEMS
F. EEum;ca
G. OTHER ..
SECTIC1i 3.0 E!~ I'.tJ:.:..'.1 VERIFICATION I·STEOD VERIFICATION P.LA11
SPECH'ICJ..':'IO:l P3:'.SSENCE TEST ASSESSl·:El/T .
.. REFERE!iCE(FERFC8~.~jCE/D:::SIG:jREQUI?.E:'3N'IS) A B C D E 'F G a b c .d
e
- - - - -
..
- - - - -
Not Applicable
f
- - - - - - - -
X
- -
~ 2 l:?
f:J'
- - -
..
_.
- - -
Ix
- -
~.? 1.?
h - - - - - - - - X - - 3.2.'.2
i
-
.. X
- - - - - - - -
~ 2 2. ~ .
I
.i ( 1) X
-
X
- - - 1- - - - 1- 1.2.2.1. ~.2.2.1
- (2 ) X - X - - - - - - - - ~.?? J. -:<'?? '<
(~ ) y.
- Ix - - - 1- - - - - ???.l ~.??~
(4 ) X
-
v
- - -
1-
- - - -
·~??l.i 2 2.i I
I
(5) X X X - - - - - - - - 3.2.2.1 3.2.2.2
- 3.2.2.1
(6 ) X - - - - - - - - X .. 3.2.2.1, 3.2.1.2
I
(7) X X X - - - - .. - - - :1 .2.2.1.1.2.2.2
3.2.2.~
~.2 INTERFACE REQUIREHENTS
- - - - - - - - - - -
..
I
~.2.1 Flil'lht Hardware - - - - - - - - - - - -
-:<.? 1 -1 Flight Vehicle Interfaces - - .. - .. .. - .. .. - - -
I
-~.2 1 1.1 Location. Enveloue. ..
-
.. ..
- - - - - - - - Ii'Te:i I!ht and Center of
r,""avi t.v
??1.111 Lo(,A.t. ion
-
.. .. ..
- X .. - .. .. .. ~ 2.?h
A
A
I
A
." .
. -
FIGURE 1 - VERIFICATION 1v'.A'llUX (CONTID)
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\
icont'd)
•
VERIFICATION lo!A'l!UX
VERIFICATIC11 l-S'ffiOD
TEST ASSESSf.fE1lT
-
.-
SDITLARITYA. DEVELOR·~llT . . '. a •
B. QUALIFICATION b. Al~YSIS
c. ACCEP:rAlICE e. INSFECTIon
D. IREn:sTALLATION d. DD,~ONSTRATION
E. nmC?J..'.SD SYSTE}$
F. IRELAU!/CH
G. OTRER
SECTImI 3.0 E!:D ITE2-1 VERIFIC:ATIO~r I·STEOD VERIFICATION PIA.~
SFLCLk1:CATIG:i RZ':~.F.El~CE TEST ASSESSl·Sl<T REFEREl.CE(FERFO.-q:'~iCE/D:::SIGi REQUI?J:::.Z!I'IS) A B C D E .oF G a b c d
-;.2.1.1.1.2 Envelone
- - X - - - - X - - - -;.2.2.~ ~.2.1.1
~.2 1.1.1,~ Height
- - Ix - - - - X - - - ~ .?? ':l .~ ? ,.,
-1=2.1.1.1.4 Center of Gravity - - - .. - - - )( X - - 3.2.1.2
3.2.1.1.2 Structual - - ;.. - .- X - - - - - 3.2.2.6
3.2.1.1.3 Fluid (Gas and Liquid) - - - - - - - - - - - Not Aonlicable
I 3.2.1.1.4 Electrical - X X - - - - - - - - 3.2.2.2. 3.2.2.3
3.2.1.1.5 Communications and - - - - - - - - - - - J';ot, Ann1 ice.ble
Instrumentation
I
~ 2 J.l 6 Environmental Control - - - - - - - .. - - l;ot J~pplicable I
I~.. ::>.1 1.7 11~ ann Di1':n]avl': X X Ix I IX ':l? ? 1 ~.?? 2
- - - - -
i-
-
(A 11 ) ! ~ 2 2~
3.2.1.1.8 Lighting - - - - - - - - - - - Hot' Aupiicable
3.2.1.1.9 Other X· - - - - - X - - - 3.2.2.2, 3.2.1.1 i
'.
r
3.2.1.2 Interfaces with Experiment - - - - - - - - - - - Not Apni~('able
Flight Hardware I
I
3.2.1.3 Ground Communications - - - - - - - - - - - Eat' Annlicable !
Interfaces I
3.2.l.l~ Flight Crew Interface
- - - - X - - - - - - ~.2.?5
3.2.1.') f.1ission Interfaces
- - - -
X
- - -
- - - ~.2 2.S
. -
3.2.1.6 Ground Support EQuiument - - - - - - - - - - - Not P.pplicable
A
A
,
j FIGURE 1 - VERIFICATION l·~~IX (CONT'D)
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(cont'd) -
~ VERITICATION HATRIX
.' VERIFICA.TIC~I r·~T:rOD
TEST ASSESS!-~1T
-
A. DEVELOR·SIiT a. SDITI.ARITY
13. QtJA.I.I:ICATION b. ANALYSIS
c. ACCEPrAiiCE c. IRSPECTIOU
D. W-En:STAllATION d. DE!,~ONSTRATION
E. DrEffiATED SYSTEMS
F. ffiELAm;CH
G. CfI'BER
SECTIon 3.0 E!:D ITEM VERIFICATION l·STE:OD vrnIFICATIOl'i PLAN"
SB::CIF'ICATIo:r m:::'ElENCE TEST ASSESS~·SI:T REFEREliCE(FERFffi~,~j:EIDESI Glf REQUI?£Z.ZIITS) A B C D E ·F Gla b c d
~.2.2 Zero Gravity Training - - - - - - - - - - - Hot Ap1.~licable
Hardware
~.2.3 Neutral Buoyancy Type
- -
...
- - - - - - - - Hot Auulicable
Training Hardware
I
'·L2.4 Simulator Type Trainin~
-
..
-
..
- -
.. ... ... .. ..- 1(fn+. Ann1 -; C'P h 1 p I
Hard",are
I
~.2.4.1 Simulation Devices ... ...
- -
..
- - -
...
-
... Not Anulicable
I I
3.2.4.2 Simulators
- -
...
- - - - -
1-
- -
Not Applicable It- -I 1
~.~ DESIGN AND CONSTRUCTION
- -
... .. ...
- -
- o- X
- - 3.2.1.2
I ..
l.h1. 1 Mechanical
-
.. ... ..
- - - - -
...
-
..
~:Ll.l Rigging Devices
- - -
.. ... .. I- I- ..
-
... ITot Auulicable
~.~ 1 2 She.ttprable }I:at~ria.l
-
...
-
.. ..
-
.. ... .. Ix
-
~.2.1.~
~.~ , ~ 'Rp~t.'Y'i t"ti nn nn ("r",+; Y>ct!': ... .. ..
- - - -
1-
-
Ix
-
~ ? 1 ':l
~.~ , 4 DecoJl111ression x X - ... - - - - - .. .. ~ ? ? 1 ~ ? ? ?
I
~ ~.1.5 Mechanical Locks ... X X - - - .. .. - .. .. ~.2.2.2. 1.2.2.~
I
~.~ , 6 Hei~ht and Size ... - - - .. - ... 1- - - X ~.2.1.4 I
I
3 .•3.1.7 Factors of Safety .. .. .. .. .. .. - .. .. - .. .. i
~~-~.1.7 .1 Structural .. .. .. .. .. .. .. .. X ..
-
~.2.1.2 ,
~:~.1.7.2 Fluid Systems (Gas and ...
- - -
.. ..
- -
.. .. .. Not AU'Dlit"able
Liauid
..J
f.
OJ
' .. ::. FIGURE 1 -VERIFICATION MA'rnLX (CCNT'D)
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_(cont td)r ' .' VERITIC.A.TIC:1 1·~r.rn!X
.' mUFICl..TIC:i !·STEOD
TEST ASSESSHENT
-
A. DEVELOFNEl1T . a. STI·ITT.-A.~I'IY
B. QUALIFICATION b. ARALYSIS
c. ACCEP:rAl1CE e • . . InSI-"ECTIOn
D. ffiEn:sT.-\LLATION d. DD·~O!:STRATION
E. IIITEGRAT::D SYSTD~
F. IRELAUNCH
G. CYIEER
SECTIon 3.0 E!m I'IE:-1 VERIFICATIo:r }STHOD V.tBL.k'ICJ."TICN PLA.~
SPECIFICA':::Io:r P~FE:?~l;CE TEST ASSESS~GI;T RE:FLRE1;CE(:FERFQ..~:.~;C2 /D~SI cur REQUU'~:.SNTS ) A 13 C D E F G a b c d
a. 1<"" Pressure Systems - X .. .. - - - - .. - - 1.2.2.2
I
b High Pressure_ Svstems - - .. - - .. - - - - .. Not Applicable"
(' n()t)p"l'l.nt 'T'l'm'b~ ~m(l !-
- -
..
-
1- ..
- - - -
l\'ot Anuli('Rh1P
Hio-h p,.·PRRll'l'P \Tpl':l':~'~l
3.3.1.~ Lubricption - .. .. .. .. - .. X .. .. - 3.2.l.l
..
, ,
3.3.2 Electric, , and Electronic - - - .. - - - - - - - --
. "
..
3.3.2.1 Flr\~:'.~lV]:ui.lit:'[ of Hiring: .. -. - .. - .. .. .. X .. .. 3.2.1.2
Tnc·1JJ,r~tiillL.-X:}~£:l'i:'\.l<:: Imil
, ,-
A(~..c..C;:Jj..ories
.-
'"
-- -- ~ ~ 1.2-? ~ 2.2 ToxiC'ity Q f 1.:I..irin,-. Insulr.'· .. .. .. .. .. .. .. .. !X
- -
tioD, Mat.erials D.nd I t.
,l"l"pl':l':()l"i Pl':
3.3.2.~ Electrical Connectors .. I -. .. I-
-
.. .. ..
-
.. X .. 3.2.1.3
KevinI'!
3.3 24 Ele0J" .... i cal CQll~;..or,<' .. .. .. .. .. .. .. ..
-
.. ..
-
..
Pin A~d p'nm~nt 1'1ml Pin
or---S.9cket S(~l . n
Fl. .. .. .. .. .. .. .. ..
-
y .. ~ ? 1_~ I
b .. .. .. .. ..
-
.. .. .. X .. 3 2.1.3
3.3.2.5 Electrical Connectors .. .. .. .. .. - .. .. .. - X .. ~.2.1.3
Pro,iective Covers or Cans
a. .. .. .. .. .. .. .. .. .. X .. ';:2 1.3
I b .. .. ~
-
.. .. ..
-
.. ,X .. 3 ~ 1 ,~
-.-
, FIGURE 1 .. VERIFICATION l'~'IRIX (CCNT'D)
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(cont'd)
.A
t VERIFICATION }(.A'ffiIX
VERIFICl...TIC:f EST:.OD
TEST ASSESSf.~,-r
-
A. DEVELOR·81lT .. . a • SnITLARITY . .
B. QUALIFIC.~TION b. Al:ALYSIS
c. ACCEP.rA!jCE e. INSPECT!or:
D. IREn;sTA.LLATION d. DENONST?ATIO~l
E. nIT'ZGR..4':ED SYSTD!S
F. IRELAmiCE
G. ~
SECTIon 3.0 BID I'lZ·i VliliIFICATIo:r !·STEOD vaIFICATICn F....fS
SPECIFICATIG~ HE:'.:::..t:{E~;C:S TEST ASSESS1·51-;T P.E.r:EREl;CE(mU'<E:'~;CE/DESIG:{ REQUIB.E:,3N'IS) A B C D E F G a b c d ;
c
- - - - - - 1- - - X - 3.2.1.3
d
- - - - - -
1- - - X - 3.2.1.3
e
- - - - - - - - -
X
-
~ .2.1.1
f
- - - - - - - - -
X
-
~ .2.1.1
~.~.2.6 M:1terialr; J:).etrimental to
- - - - - - - -
X
- -
~ 2 1 .2 I
Electrical Qonnectors -
~~~2 7 I .JElectrical and Electronic - - - - - - - - X - - ~ .:::' 1.2 IPi0CP PA"I't.~ - (;1 I I
':l..":1. :::'.B 1),.,,,,,," ~~"'".j~~of 'R ,
- -
1-
- - -
1-
- - - -
Not AD?' icaole
. BJp('t."I'; ('e.1 r.i "1'('11; t.~ I
I
??. ~ q T'I.. ;()n ()f' ~l(l('t."I';Nl.l
- - - - - - - - - -
X ~.2.1.4 I
and Electron; (' np,,,,; ('P~ I
~.?,~ )0 ,., <l~;()n (Al') " - '1 2
- - - - -
_.
-
y
- -
1 2
3.3.2.11 Moisture Protection of - X - - 1- - - - - co - 3.2.2.2 .
Electrical and Electronic
Devices
,
I
~.3.2.12 Redundant Electrical - - - - - - - - - - - i Hot Applicao.Le i
Circuits I
1.1.2.13 Electrical ()Peratinli:
- -
co
- - - - - - - - -
Requirements
a - X X !x
- - - - - - - -
~.~.2 1 ~.?? ?
1.2.2.1
.
b
-
Ix
- - - - - - - - -
? .?,:::'.::>I I
FIGURE 1 - VERlFICATIOlr }.y.rrnIX (CONTID)
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(cont'd)
•r..
•
./".
,
."
:vERIFICATION W~'ffiIX
VERIFlCATI C~1 r·:£1?OD
,
TEST ASSE5Sf..Th"'T
-
A. DEVELOE·8Irr a. SIMILARITY.
B. QUAL1l'""'ICATION b. ANALYSIS
c. ACCEPI'AliCE e. INSFECTIO!i
D. IREI1:S'IALLATION d. DEHONSTRAT1 ON
E. DIT::GRNED SYSTEMS
F. HillLAmiCR
G.
.
OTHER
SECTIClI3.0 Erill ~-1 VERIFICATIO~r r·STROD VERIFIC.t;.TIC~ PU2l
SFECIFICATIO:I HEl'::...ttENCE TeST ASSESS~·SI·;T HEFERE1iCE(FERFGWAliCE/DSSIG{ REQUJ?.Er.3N'IS) A B C D 1;" F G a b c d i....
3.3.2.14 Temoerature Control - - - - - - - - - - - Not Annlicable
3.'1.2.15 Hire Splicing - - - - - - - - - ~ - 3.2.1.3
!...L3< 2.16 Wire Bundle and Harness - ~ - - - - - - .- IX - 3.2.1.3
Protection
'1.'1.'1 Fluid (Gas and LiQuid) - - - - - - - - - - - -
I
I
1.'1.'1 1 Flow n~striction - - - - - - - - - - - Not Applicable
I Reauil"ements I I
I3.3.3.2 Fluid JJine Installation - - - - - - - - - - - ~ot Apphcable.
~l:.L3 .3 Service Points (All) - ... - - - - - - - X - 3.2.1.3
I
~.'1.3.4 . P-l~9tection for Fluid - - - - - - - - - X - ~.2.1,1 .--J
SYi;item Tubing, FitUj112:S I II
I~.__·_QJ1.<L.~Qmponentl'; (All) I
-.
1.1.1 '} Joining of St?,i11'P!':~ qteel - - - - - - - - - - - "Tot t.DDlicable I
"'l1hi 110' P_11N ,:'i t.t. i 110'~
I
3-a~6 Flushing of Fluid SYstems - - - - - - - - - - - .Tnt. L',"1"1.,.,1;,..",h1",
3.3.3.7 Stress Corrosion - - - - - . - - - X - - 1.2.11.2 I
3.3.1.8 Use of Titanium Titanium
- - - - - - - -
OC
-
1- ~ ,2 1 ~
In('onp.l~ (All) -Allov~ and I
I
i.~.~.9
.,
Moisture Separation in
- - - - - - - - - - -
~ot Applicable I
Zero-G Environmgnt I
-
~.~.3.10 Syst~.~Q Ventin12: - - - - - - - - - - - Not Auolicable
i
~.~.~.ll
j
Haze.rdous Fluids Systems - - - - - - - - - - - Not Aonlicahle i
-
FIO)RB 1 - VERIFICATION HA'ffiIX (CONT ID)
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A
A
(~ont'd)
I.
VERIFICATION IJ.A'ffiIX 1
VERIFICATIC~f ~·STnOD
'reST ASSESSMERT
-
.-
A. DEVELOR·~!;T 8.. Sn·aLARITY
B. QUALIFIC.:"TION b. .Al:ALYSIS
c. ACCEfi'P':iCE c. INSPECTIOn
D. IREn:ST.ALLATION d. DD·10nSTRATIOll
:
SYSTD!SE. nl'ISGA'ED
F. IRELAUNCH
G. C11'BER
SECTIon 3.0 E?!D I'JE.i VERIFICATIo:r I·STEOD VERLVICATION PLA..."'l
SFZCIFICATI07; P3l-:;;HENCE TEST ASSESS~·~ljT RE.F.ERE!~CE(PERFffi'X''-'' /T':l:'STr;;f R':;"I"\UIR~"";;"li'IS) E d.•' ",'wI-..J *"_ __ , ~Q; ..,l..l:lL... ·--' , A B C D F G a b c
3.~.4 Debris Protection (All) - - - - - - - - - X - 3.2.1.3
~.~.') Cleanliness - - - - - - ... - - X - ':),.2.1.~
~ ,~ 6 Tpst Proy:ision~ (All) ...
- - - - - - - - - -
Not AnulicabJ.e
.3.3.7 Single Point Failures - - - - ... - - - X - - 3.2.1.2
l-3...3.L8 Redundancy - - - - - - - - - -
_.
-
..
3.3.8.1 Seuaration of Redundant - - - ... - - ... - - - - Not Applicable II Paths I
_~a2... Redundant Paths - _: - - - - - ... - ... - Not Applicable
~'-'L9 8elp.ction of Specifications - - ... - - ... - - - ... 1- ...
and Standards
I
I
~.~ q.l Order of Precedence (All) - - - - - - - - X - - ':),.2.1.2
3.3.9.2 Electrical, Electronic and - - ... - - - - - X - - 3.2.1.2
Electromechanical Parts
Specifications (All)
3.3.10 Haterials. Parts and ... - ... ... ... - - - X - - 3.2.1. 2
Processes
3.3~10.1 Toxicity of Vaterials - - - ... ... ... - ... - - - -
a X - - - - - - - - - - 3.2.2.1
b - - - - ... - - - - - - Not Apulicable
l.~ 10.2 Restriction on Use of - - - - - - - - X X - ~ 2 l ..~
Transistors and
I r.anar.;t.o7'~
FIGU"RE 1 - VERIFICATION HATIUX (CO!'i'T'D)
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(cont'd)
~. VERIFICATION !.~A.'ffiIX
-. VERIFICATI C:1 EZTFrOD
TEST ASSESSHE1-t"T
-
A. DEVELOFNEIlT a. SIMILARITY
B. QUALIFICATION b. Alw:.YSIS
C. ACCEfi'NICS c. INSFECTI011
D. ffiZI!;'S TALLATIO:r d. DENONSTRATION
E. Dr1SGRA'lSD SYSTEMS
F. FRELAU1:CH
G. CYI'IIER
SECTIon 3.0 EiID ITEH ,VERIFICATION l-STEOD VERIFICATICN PLAN
SP.2CIFICATICiP3..:".:.....'{El~CE TEST ASSLSS~.sI-;T REfl:RE1iCE(P-.c:HFCB~/...u~c:s/DESIG:i REQUIP-.E:,SNTS) A 13 C D E F G a b c d
3.3.10.3 Soldering
- - - - - - - - - X - 3.2.1.3
3.3.l0./.j. Welding and Brazing - - - - - .,. - - - X - 3.2.1.3
3.3.10.5 Ultrasonic Cleaning - - - - - - - - - X - ~.~ 1.~
3.3.10.6 Etching of Hire Insula- - - - - - - - - - X - 3.2.1.3
tion for Potting
--
• 3.3.10.7 Adhesive Bonding - - - - - - - - - X - 3.2.1.3-,. I
I 3.3.10.8 Restriction Use of X 3.2.1.2on - - - - - - - - - -
Mercury I
.-
~3.10.9 Parts and V.ateria1s
- - - - - - - -
IY
- -
~.~ 1? ,
Selection 1
3.3.10.9.1 Controlled Electri C2. :i.,
- - - - - - - -
X
- - 3 2.1.2
F.l pd..rQUi~d Ele..r':-:'::f1-
Me.cl1anical ra.r.t~ (A 11 )
i. i 10 q ~ Nonmpt..<l 11 ; f" PA.'rt ~
- - - - - - - -
X'
- -
?? 1 :?
3.3.11 standard Parts - - - - - - - - X - - 3.2.1.2
~ ,3 J2 Funuu~ Registance - - - - - - - - X - - 3.2.1.2
3.3.13 Corrosion Prevention - X - - - - - - - - - 3.2.2.2
i.3.14 InterchangeabiJi tv and - - - - - - - - - X - 3.2.1.3
Ren~aceabiUtv
3.3.15 Horkmanship - - X - - - - - - - - 3.2.2.~
3.3.16 81ectrOIMIZnetic Inter- - X - - - - - - - - - 3.2.2.2
I fprenrp (mIT) (AJJ)
FIGURE 1 - VERIFICATION ~·!AT:nx (CONT 'D)
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(cont'd)
VERIFICATION l-t6,.'IRIX
VERIFICATION }~TITOD
-
TEST , ASSESSI,zli'l'
-
A•. DEVELOR,rENT 8. STIm..ARITY
• B. QUALIFICATION b. AK4.LYSIS
c. ACCEPI'N;CE e. IHSPECTIOn
D. rREII;8TALLATION d. DElo10NSTRATION
E. lll'TEGRA'IED SYSTEHS
, -
F. FRELAmrCH
G. OTHER
SECTION 3.0 El:D ITEH VERIFICATION HETReD VER~FIC1~TIeN PLAN
SPECIFICATICli REl<'::'RENCE TEST ASSESSl·iENT -
_-REFEllEIjCE-
(?ERF'OR~<A1iCE/DESIGi'l' REQUI?cE:.Z!·(IS) A B C D E F G a b c d .. -
~.~.17 Identification and Marking - - - - - - - - - X -- 3.2.1.3
(All)
~::'.3 .18 Storage - - - - - - - - - - - -
::.• 3.18.1 Centrifuge - - - - - -' - - X - - ~.2.1..2
-
~-) .3.18.2 ASP
- - - - - - - -
X - - '<,.2.1.2
..
:',.3.19 Pyro~ ::.chnic Devices - - - - ... - - - - - - Hot Applicable
I
-
- -
- -LJ
-
-
-
-
I
-,-
.r-
FIGURE 1. - VERIFICNYION HA'IRIX (CCNTID)
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E:rNIRom.~rITAL TEST StJl.~,!.ARY
VERIFICATION !·!ETHOD
TEST ASSESSHE1'I"T
A. DEVELOFNSHT
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